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REPORT. 



Gentlemen: A statement of Aie financial condition of the Smithsoniaa 
Institution, and of the progress made in the erection of the building, hav- 
ing been presented to your board by the cororoitteee charged with the caie 
of these objects, it becomes my duty, as Secretary of the institution, to give 
an account of what has been done relative to the development of the plan 
of organization, and of the steps which have been taken in the way of 
canying it into operation. 

In accordance with my instractions, I consulted with men of eminence, 
in the different branches of literature and science, relative to the details of 
the plan of oiganization, and arranged the various suggestions offered, in 
the form of the accompanying programme. This, after having been sub- 
mitted to a number of persons in whose knowledge and judgment I have 
confidence, is now presented to the board, with the concurrence of the 
Committee on Organization, for conuderation andprovisiond adoption. I 
regret that my engagements have been such as to render it impossible for 
me to call upon many persons whose counsel would have been valuable, 
bat I hope hereafter to avail myself of their advice in behalf of the inatitn- 
lion. I also regret that I could not give the names of those whose sug* 
gestionshave been adopted in the programme^ the impossibility of ten- 
dering justice to all, has prevented my attempting this. Many of the sugges- 
tions have been offered by different persons, independently of each other; 
and, indeed, the general plan of the increase and diffusion of knowledge 
as adopted by the board, is such as would naturally arise in the mind of 
any person conversant with the history of physical science, and with the 
means usually employed for its extension and diffusion. 

The introduction to the programme contains a series of propositions, 
su^sted by a critical examination of the will of Smithson, to serve as a 
guide in judging of the fitness of any proposed plan for carrying out the 
design of the testator. The first section of the programme gives tiie de- 
tails of the i^an [woposed for the increase and diffusion of knowledge by 
means of publication and original researches. The second section fur- 
nishes the details, so far as they can be made out at the present time, of 
die formation of a library, and a collection of objects of nature and art. 
These two [dans combined, embrace the general propositions adopted by 
the Board of Regents at their last meedng, as the basis of future operations. 
It is intended in the jnoposed plan to bonnonize the two modes of iocteasing , ^. 



aitd diffusing knowledge, and to give to the institution the widest iaflu- 
ence compatible with its limited income. That all the propositions will 
meet with general approval cannot be expected; and that this organization 
is the best that could be devised is neither asserted nor believed. To 
produce a priori a plan of -organization which shall be found to succeed 
perfectly in practice, and require no amendment, would be difficult under 
the most favorable circumstances, and becomes almost impossible where 
conflicting opinions are to be harmonized, and the definite requirements of 
the act establishing the institution are to be observed. It is not intended 
that the details of the organization , as given in the programme, should be 
pennanendy adopted without careful trial; they are rather presented as 
su^estions to be adopted provisionally, and to he carried into operation 
gradually and cautiously, with such changes, from time to time, as expe- 
rience may dictate. 

PROGRAMME OF ORGANIZATION OF THE SMITHSONIAN INSTITUTION. 

[Presented to the Board of Regents December 8, 1347. 1 

INTRODUCTION. 

General considerations which should serve as a guide in adopting apian of 
organization. 

1 . Will op Smithson. The property is bequeathed to the United States 
of America, " to found at Washington, under the name of the Smithsonian 
Institution, an establishment ioT the increase and diffusion ol knowledge 
among men." 

3. The bequest is for the benefit of mankind. The government of the 
United States is merely a trustee to carry out the design of the testator. 

3. The institution is not a national establishment, as is frequently sup- 
posed, but the establishment of an individual, and is to bear and perpetuate 
his name. 

4. The objects of the institution are — 1st, to increase, and 2d, to diffuse 
knowledge among men. 

5. These two objects should not be confounded with one another. 
The first is to increase the existing stock of knowledge by the addition of 
new truths; and ihe second to disseminate knowledge, thus increased, 
among men. 

6. The will makes no restriction in favor of any particular kind of 
knowledge; hence all branches are entitled to a share of attention. 

7. Knowledge can be increased by different methods of facilitating and 
promoting the discovery of new truths, and can be most efficiently diffused 
among men by means of the press. 



8. To effect the greatest amount of good, the organizatioD should be 
such as U) enable the institution to produce results in the way of increas- 
ing and diffusing knowledge, which cannot be produced by the exisring 
institutions in our country. 

9. The organization should also be such as can be adopted proTisionally, 
can be easily reduced to practice, receive modifications, or be abandoned, 
in whole or in part, without a sacrifice of the funds. 

10. In order to make up for the loss of time occasioned by the delay 
of eight years in establishing the institution, a considerable portion of the 
interest which has accrued should be added to the principal. 

11. In proportion to the wide field of knowledge to be cultivated, the 
funds are small. Economy should therefore be consulted in the construc- 
tion of the building; and not only should the first cost of the edifice be 
considered, but also the continual expense of keeping it in repair, and of 
(he support of the establiahment necessarily connected with it. There 
should also be butfewindividualspermanentlysupported by the institution. 

12. The plan and dimensions of the building should be determined by 
the plan of the organization, and not the converse. 

13. It should be recollected tliat mankind in general are to be benefited 
by the bequest, and that, therefore, all unnecessary expenditure on local 
objects would be a perversion of the trust. 

14. Besides the foregoing considerations, deduced immediately from the 
will of Smithson, regard must be had to certain requirements of the act of 
Congress establishing the institution. These are a library, a museum, and 
a gallery of art, with a building on a liberal scale to contain them. 

SECTION I. 

Plan of organixation of the institution, in accordance with the foregoing 
deductions from the will of Smithson. 

To Increase Knowledge. It is proposed — 

1. To stimulate men of talent to make original researches, by offering 
suitable rewards foT memoirs containing new truths; and, 

2. To appropriate annually a portion of the income for particular re- 
searches, under the direction of suitable persons. 

To Diffuse Knowledge. It is proposed — 

1 . To publish a series of periodical reports on the progress of the different 
branches of knowledge; and, 

2. To publish occasionally separate treatises on subjects of general in- 
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DETAILS OF THE FLAN TO INCR2ASB KNOWLEDGE. 

I. By stimulatitig researches, 

1 . Rewards, consisting of money, medals, &,c., offered for original me- 
moirs on all branches of knowledge. 

2. The memoirs thus obtained to be published in a series of volumes, ia 
a quarto form, and entitled "Smithsonian Contributions to Knowledge." 

3. No memoir, on subjects of physical science, to be acccepted for pub- 
lication, which does not furnish a positive addition to human knowledge 
resting on original research; and all unvenlied speculations to be rejected. 

4. Each memoir presented to the institution to be submitted for exami* 
nation to a commission of persons of reputation for learning in the branch 
to which the memoir pertains, and to be accepted for publication only in 
case the report of this commission is lavorable. 

5. The commission to be chosen by the officers of the institution, and 
the name of the author, as far as practicable, concealed, unless a favorable 
decision be made. 

6. The volumes of the memoirs to be exchanged for the Transactions of 
literary and scientific societies, and CD[nes to be given to all the colleges 
and principal libiariea in this country. One part of the remaining copies 
may be offered for sale; and theothercarefuUy preserved, to form complete 
sets of the volumes, to supply the demand finm new institutions^ 

7. An abstract, or popular account, of the contents of these memoirs to be 
given to the public through the annual report of the Regents to Congress. 

II. By t^ropriating m portion vf the income, anmioUy, to special objects 
^research, under the diretiion <^ suitable persons. 

1. The objects, and the amount afj^propriated, to be recommended by 
counsellors of the institution. 

2. Appropriations in di&rent years to different objects; so that in course 
of time, each branch of knowledge may receive a share. 

3. The results obtained from these appropriations to be published, with 
the memoirs before mentioned, in the volumes o{ the Smithsonian Contri- 
butions to Knowledge. 

4. Examples of objects for which appropriations may be made. 

(1.) System of extended meteorological observations, for solving the 
problem of American storms. 

(2.) Explorations in descriptive natural history, and geological, magnet- 
ical, and topographical surveys, to collect materials for the fomiation of a 
Physical Atlas of (he United States. 

(3.) Solution of experimental problems, such as a new determination of 
the weight of the earth, of the velocity of electricity, and of light; chemical 
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analyses of soils and plants; collection and publication of articles of science, 
accumulated in the offices of govemnient. 

(4.) Institution of statistical inquiries with reference to physical^ moral, 
and political subjects. 

(5.) Historical researches, and accurate surreys of places celebrated in 
American history. 

(6.) Ethnological researches, particularly with reference to the different 
races of men in North America; also explorations and accurate surveys of 
the mounds and other remains of the ancient people of our country. 

DETAILS OP THE PLAN FOR DIPPDSING KNOWLEDGE. 

1. By the publication of a aeries of reports, giving an account of the 
new discoveries in science, and of the changes made from year to year in aU 
brandies of Imoaledge not strictly prtfessional. 

1 . These reports will diffuse a kind of knowledge generally interesting, 
but which, at present, is inaccessible to the public. Some of the reports 
may be pubUshed anDually, others at longer intervals, as the income of the 
institution, or the changes in the branches of knowledge, may indicate. 

3. The reports are to be prepared by collabcmitors, eminent in the dif- 
ferent branches of knowledge. 

3. Each collaborator to be furnished with the jonmals and publications, 
domestic and foreign, necessary to the compilation of his report; to be 
paid a certain sum for his labors, and to be named on the title-page of the 
report. 

4. The reports to be published in separate parts, so that persons interested 
in a particular branch can procure the parts relating to it, without pur- 
chasing the whole. 

5. These reports may be presented to Congress, for partial distribution; 
the remaining copies to be given to literary and scientific iustitutionSj and 
sold to individuals for a moderate price. 

77ie follomng are some of the subjects whicJi may be embraced in the 
reports. 

I. PHYSICAL CLASS. 

1. Physics, including astrononiy, natural philosophy, chemistry, and 
meteorolc^. 
3. Natural history, including botany, zoology, geology, &c. 

3. Agriculture. 

4. Application of science to arts. 
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- It. HOBAL AHD POLITIOAL CLASS. 

5. Ethnology, includicg particulai history, compatative philology, an- 
Uquities, &c. 

6. Statistics and political economy. 

7. Mental and moral phUosophy. 

8. A survey of the political events of the world ; penal reibnn, &c. 

III. LTTERATUBE AND THE FINE ABXB. 

■ 9. Modem literature. ■ 

10. The fine arts, and their apf^cation to the useful arts. 

11. Bibliograidiy. 

12. Obituary notices of distinguished individuals. 

II. By the ptMication of aepamie treatises on subjects of general in- 
terest. 

1. These treatises may occasionally consist of valuable memoirs, trans- 
lated ttojo. foreign languages, or of articles prepared under the direction of 
the institution, or procured by offering premiums for the best exposition of 
a given subject. 

2. The treatises should in all cases be submitted to a conunission of 
competent judges previous to their publication. 

3. As examples of these treatises, expositions may be obtained of the 
present state of the several biancbes of knowledge mentioned in the table 
of reports. Also of Gie following subjects, suggested by the Committee on 
Oiganization, viz: the statistics of labor, the productive arts of life, public 
instruction, &c. 

SECTION II. 

Plan of organizaivm, m accordanee with the ferma of the resobiiions q/* 
the Board of Regents, providing for the two modes of increasing and 



1. The act of Congress establishing the institution conteiaplated the 
formation of a library and a musemnj and the Board of Regents, in- 
cluding these objects ia the plan of organization, resolved to divide the 
income into two equal parts. 

2. One pan to be appropriated to increase and difiiise knowledge by 
means of publications and researehes, t^reeably to the scheme before 
given. The other part to be appropriated to the formation of a libiaiy and 
a collection of objects of nature and of art. 

&. These two plans are not incompatible with one anol^< 
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4. To carry out the pJan before described, a library will be required, 
consisting] 1st, of a complete collection of the transactions and proceedings 
of all the learned societies in the world; 2d, »f the more important cur- 
rent periodical publications, and other works necessary in preparing the 
periodical reports. 

5. The iostiiution should make special collections, particularly of ob- 
jects to verify its own publications. 

6. Also a collection of instruments of research in all branches of ezperi- 
mental science. 

7. With reference to the collection of books, other than those mentioned 
above, catalogues of all the different libraries in the United States should 
be procured, in order that the valuable books first purchased may be such 
as are not to be foimd in the United States. 

8. Also catalogues of memoirs, and of books in foreign libraries, and 
other materials, should be collected for rendering the institution a centre 
of bibliographical knowledge, whence the student may be directed to any 
wurk which he may require. 

9. It is believed that the collections in natural history will increase by 
donation, as rapidly as the income of the institution can make provision 
for their reception, and therefore it will seldom be necessary to purchase 
any articles of this kind. 

10. Attempts should be mq^e to procure for the gallery of arts casts of 
the most celebrated articles of ancient and modem sculpture. 

11. The arts may be encoutaged by providing a room, free of expense, 
for theexhibitionof the objects of the Art- Union and other similar societies. 

12. A small appropriation should annually be made for models of anti- 
quities, such as those of the remains of ancient temples, &c. 

13. For the present, or until tlie building is fully completed, besides the 
Secretary, no permanent assistant will be required, except one, to act aa 
Ubrarian. 

14. The dutyof the Secretary will be the general superintendence, with 
the advice of the Chancellor and other members of the establishment, of 
the literary and scientific operations of the institution; to give' to the 
Brents annually an account of all the transactions; of the memoirs which 
have been received for publication; of the researches which have been 
made; and to edit, with the assistance of the librarian, the publications of 
the institution. 

16. The duty of die Assistant Secretary, acting as librarian, will be, for 
the present, to assist in taking charge of the collections, to select and pur- 
chase, under the direcdon of the Secretary and a committee of the board, 
books and catalogues, and to procure the iniOTmalioti before mentioQed; to 
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give inclination on plans oflibraries, and to assist the Secretary in editing 
the publications of the institutioa and in the other duties of his office. 

16. The Siecretary aQda.his as^stants, during the session of Congress, 
wjll be required to illustrale new discoveries in science, and to exhibit 
new objects of art; also distinguished individuals should be invited to give 
lectures on subjects of general interest. 

17. When the building is completed, and when, in accordance with the 
act of Congress, the charge of the National Museum is given to the 
Smithsonian Insutution, other assistants will be required. 



Explanations and illialraiions of the programme. , 

Thougli the leading propositions of the programme hai'e been fully di.s- 
cussed by the board, yet it will be important to offer some remarks in ex- 
planation and illustration of them in their present connexion. 

That the institution is not a national establishment, in the sense in which 
institutions dependent on the government for support are so, must be evi- 
dent when it is recollected that the money was not absolutely given to the 
United States, but intrusted to it for a special object, namely: the estab^ 
lishment of an institution for the benefit of men, to bear the. name of the 
donor, and, consequently, to reflect upon his memory the honor of all the 
good which may be accomplished by means of the bequest. The operations 
ot the Smithsonian Institution ought, therefore, to be mingled as little as 
possible with those of the government, and its funds should be applied ex- 
clusively and faithfully to the increase and diffusion of knowledge among 
men. 

That the bequest is intended for the benefit of men in general, and that 
its influence ought not to be restricted to a single district, oi even nation, 
may be inferred not only from the words of the will, but also from the 
character of Smithson himself; and I beg leave to quote, from a scrap of 
paper in his own hand, the following sentiment bearing on this point; 
"The man of science has no country; the world is his country — all men, 
his countrymen." The origin of the funds, the bequest of a foreigner, 
siiould also preclude the adoption of a plan which does not, in the words 
of Mr. Adams, "spread the benefits to be derived from the institution not 
only over the whole surface of this Union, but throughout the civilized 
world.'" " Mi;. Smithson's reason for fixing the seat of his institution at 
Washingtop. obviously was, that Mere is (he seat of government of the 
United States, and there the Congress by whose legislation,, and the Ex- 
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eciuive through whose Sgency, the irast committed to the honor, intelTi- 
gence, and good fiiith of ^e nation, is to be fulfilled." The centre of 
operations being permanently fixed at Washington, the character of this 
city for literature and science will be the more highly exalted in proportion 
as the influence of the institution is more widely diffused. 

That the terms inereaae and diffusion of knowledge are logically dis- 
tinct, and should be literally ii)ter{«eted with reference to the will, nmst be 
evideht when we reflect that they are used in a definite sense, and not as 
mere synonymes, by all who are engaged in the pursuits to which Smithson 
devoted his life. In England there are t^vo classes of institutions, founded 
on (he two ideas conveyed by these terms. The Royal Society, the Astro- 
nomical, the Geological, the Statistical, the Antiquarian Societies, all have 
fiir their object the iQcrease of knowledge; while the London Institution, the 
Mechanics' Instittttion, the Suny Institution, the Society for the DifFusioa 
of Religious Knowledge, the Society for the Diffusion of Useful Knowledge, 
are all intended to diffuse or diSseminsle knowledge among men. la 
our own country, also, the same distinction is obsen'ed in the use of the 
terms by men of science. Onr colleges, academies, and common schools, 
are recognised as institutions partially intended for the diffusion of knowt> 
edge, while the express object of some of our scientific societies is the pro- 
motion of the discovery of new truths. 

The will makes no restriction in fitvOT of any particular kind of knowl- 
edge; though propositions have been frequently made lor devoting the 
funds exclusively to the fwmotion of certain branches of science having 
more immediate application to the practical arts of life, and the adoption of 
thesfe propositions has been urged on the ground of the conformity of such 
objects to the pursuits of Smithson; but an examination of his writings 
will show that he excluded from his own studies no branch of general 
knowledge, and that he was fully impressed with the important philoso]^ 
icat fact, that all subjects of human thought relate to one great system of 
truth. To restrict, therefore, the operations of the institution to a single 
science or art, would do injustice to the character of the donor, as well as 
to the cause of general knowledge. If preference is to be given to any 
branches of research, it should be to the higher, and apparently more ab- 
stract ; to ttie discovery of new principles, rather than of isolated fects. And 
this is true even in a practical point of view. Agriculture woulrl have for- 
ever remained an empirical art, had it not been for the light shed upon it 
by the atomic theory of chemistry; and incomparably more is to be ex- 
pected as (o its future advancement from the perfection of the microscope, 
than from improvements in the ordinary instruments of husbandry. 
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The jrfan of increasing and diffusing knowledge, presented in the first 
section of the programme, will be Ibund in strict accordance with the eev- 
eral propositions deduced from the will of Smithson, and given in the in- 
troduction. It embraces, as a leading feature, the design of interesting 
the greatest number of individuals in the opemtions of the institution, 
aiid of spreading its influence as widely as possible. It forms an active 
organization, exciting all to make original researches who are gifted with 
the necessary power, and diffusing a kind of knowledge, now only ac- 
cessible to the few, among all those who are willing to receive it. In 
this country, though many excel in the application of science to the prac- 
tical arts of life, few devote tliemselves to the continued labor and patient 
thought necessary to the discovery and development of new truths. The 
[principal cauae of this want of attention to original research, is the want, 
not of proper means, but of proper encouragement. The publication of 
original memoirs and periodical reports, as contemplated by the programme, 
will act as a powerful stimulus on the latent talent of oui country, by pla- 
cing in bold relief the real laborers in the field of original research, while 
it wilt afford the best materials for the use of those engaged in the diffu- 
sion of knowledge. 

The advantages which will accrue from the plan of publishing the vol- 
umes of the Smithsonian Contriburions to Knowledge, are various. In the 
first place, it will serve to render the name of the founder favorably known 
wherever litei:»ture and science are cultivated, and to keep it in continual 
remembrance with each succeeding volume, as long as knowledge is val- 
ued. A single new truth, first given to the world through these . volumes, 
will forever stamp their character as a woric of reference. The contribu- 
tions will thus form the most befitting monument to perpetuate the name 
of one whose Ufe was devoted to the increase of knowledge, and whose 
ruling passion, strong in death, prompted the noble bequest intended (o 
fiiciUtate the labors of others in the same pursuit. 

Again, the publication of a series of volumes of original memoirs will 
afford to the institution the most ready means of entering into friendly 
relarions and correspondence with all the learned societies in the world, 
and of enriching its library with their current transactions and proceedings. 
But perhaps the most important effect of the plan will be that of giving to 
the world many valuable triemoirs, which, on accountof the expense of the 
illustrations, could not be otherwise published. Every one who adds 
new and important truths' to the existing stock of knowledge, must be 
of necessity, to a certain degree, in advance of his age. Hence the 
number of readers and purchasers of a work is generally in the inverse 
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ratio of its intrinsic valaej and consequently, authors of the highest 
rank of merit are frequently deiened from giving their productions to- 
the world on account of the pecuniary loss to which the publica- 
tion would subject them. When our lamented countryman, Bowditch, 
contemplated publishing his commentary on La Place, he assembled his ' 
family and informed them that the execution of this design would sacri-. 
lice one-third of his fortune, and that it was proper his heirs should be con- 
sulted on a subject which so nearly concerned them. The answer 
was worthy of the children of such a &ther: " We value," said they, 
"your reputation more than your money." Fortunately, in this in- 
stance, the means of making such a sacrifice existed; otherwise one of 
the proudest monuments of American science could not have been given 
to the world. In the majority of cases, however, those who are most 
capable of extending human knowledge are least able to incur the expense 
of the publication. Wilson, the American Ornithologist, stales, in a letter- 
to Michaux, that he has sacrificed everything to publish his work: " I 
have issued," he says, "six volumes, and am engaged on the seventh, but 
as yet I have not received a single cent of the proceeds." In an address 
on the subject of natural history, by one of our most active cultivators of 
this branch of knowledge, we find the following remarks, which are directly 
in point: " Few are acquainted with the fact that from the small number 
of scientific works sold, and the great expense of plates, our naturalists not 
only are not paid for their labors, but suffer pecuniary loss from their publi- 
cations. Several works on different branches of zoology, now in the course 
of publication, will leave their authors losers by aa aggregate of $15,000. 
I do not include in this esdmate works already finished — one, for instance, 
the best contributioa to the natural history of man extant, the publication 
of wjiich will occasion its accomplished author a loss of several thou- 
sand dollars. A naturalist is extremely fortunate if he can dispose of 200 
copies of an illustrated work, and the number of copies printed rarely exceeds 
250." It may be said that these authors have their reward in the reputa- 
tion which they thus purchase; but reputation should be the result of the 
talents and labor expended in the production of a work, and should not 
in the least depend upon the fact that the author is able to make a pecu- 
niary sacrifice in giving the accoimt of his discoveries to the public. 

Besides the advantage to the author of having his memoir published in 
the Smithsonian Contributions free of expense, his labors will be given to 
ihe world with the stamp of approval of a commission of learned men ; and 
his merits will be generally made known through the reports of the insti- 
tution. Thoughthe premiums offered may be small, yet they will have 
considerable effect io juxtducing odgioal articles. Fifty or a huodted. didlars 
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awarded to the author of an'origiwil paper, \vfll, in many instances, suf- 
fice to supply- the books, or to pay tbr the malenals, or the manual labor 
required, in prosecuting the research. 

There is one proposition of the programme which has given rise to much 
discussion, and which, therefore, requires particular explanaiion; I allude 
to that which excludes from the contributions all papers consisting merely 
of unverified speculations on subjects of physical science. The object of 
this proposition is to obviate the endless difficulties which would occiir in 
rejecting papers of an un philosophical character; and though it may in 
some cases exclude an interesting communication, yet the strict observance 
of it will be found of so much practical iaiporlance that it cannot be dis- 
pensed with. It has been supposed, from the adoption of this jwoposition, 
that we are disposed to undervalue abstract speculations: on the contrary, 
we know that all the advances in true science — namely, a knowledge of the 
laws of phenomena — are made by provisionally adopting well-condilioned 
hypotheses, the product of the imagination, and subsequently verifying 
them by an appeal to experiment and observation. Every new hypothesis 
of scientific value must not only furnish an exact explanation of known 
^ts, but must also enable us to predict, in kind and quantity, the phe- 
nomena which will be exhibited under any given combination of cir- 
cumstances. Thus, in the case of the undulatory hypothesis of light, it 
was inferred, as a logical consequence, that if the supposition were true 
that light consisted of waves of an etheieal medium, then two rays of light, 
like two waves of water under certain conditions, should annihilate each 
Other, and darkness be produced. The experiment was tried, and the 
anticipated result was obtained. It is this exact agreement of the deduc- 
tion with the actual result of experience that constitutes the verification of 
an hypothesis, and which alone entitles it to the name of a theory, and to 
a place in Uie Transactions ofa scientific institution. It must be recollected 
that it is much easier to speculate than to investigate, and that very few 
of all the hj'potheses imagined are capable of standing the test of scientific 
verification. 

For the practical working of the plan for obtaining tlie character of a 
memoir, and the precaution taken before it is accepted for publication, I 
would refer to the correspondence, given in a subsequent part of this report, 
relative to the memoir now in process of publication by the institution. 
As it is not our intention to interfere with the proceedings of other insti- 
tutions, but to co-operate with them, so far as our respective operations are 
compatible, communications may be referred to learned societies for inspec- 
tion, as in the case of the above mentioned memoir, and abstracts of them 
given to the world through the bulletins of these societies, while the details 
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of the memoirs and their expensive iflustralioBs are pubKshed in the vol- 
umes of the Smithsonian Contribntions, ITie-officers of several learned 
societies in this country have expressed a wilUngiiess to co-operate in thi» 
way. 

Since original research is the most direct way of increasing knowl- 
edge, it can scarcely be doubted that a part of the income of the liequest 
should be appropriated to this purpose, provided suitable persons can 
be found, and their labors be directed to proper objects. The num- 
ber, however, of those who are capable of discovering scientific prin- 
ciples is comparatively small; like the poet, they are "born, not 
made," and, like him, must be left to choose their own subject, and 
wait the fitting time of inspiration. In case a person of this class has 
lallen on a vein of discovery, and is pursuing it with success, the better 
plan will be to grant him a small sum of money to carry on his investiga- 
tions, provided they are considered worthy of assistance by competent 
judges. This will have the double effect of encouraging him in the pursuit, 
and of facilitating his progress. The institntion, however, need not depend 
upon cases of this kind, even if they were more numerous than they are, 
for the application of its funds in the line of original research. There are 
large fields of observation and experiment, the cultivation of which, though 
it may afford no prospect of the discovery of a principle, can hai-dly fiiil 
to produce results of importance both in a practical and a theoretic point of 
view. As an illustration of this remark, I may mention the case of the in- 
vestigations made a few years ago by committees of the Franklin Institute, 
of Philadelphia. The Secretary of the Treasury of the United States 
placed at the disposal of this society a sum of money, for the purpose of 
making experiments with reference to the cause of the explosion of steam- 
boilers. A committee of the society was chosen for this purpose, which 
adopted the ingenious plan of writing to all persons in the United States en- 
gaged in the application of steam, and particularly to those who had observed 
tlie explosion of a steam-boiler. In this way opinions and suggestions in 
great variety, as to the cause of explosions, were obtained. The most 
plausible of these were submitted to the test of experiment: the results ob- 
tained were highly important, and are to be found favorably mentioned in 
every systematic work on the subject of steam which has ai^ieared, in any 
language, within the last few years. New and important facts were es< 
tablished; and, what was almost of as much consequence, errors which had 
usurped the place of truth were dethroned. 

In the programme, examples are given of a few subjects of original re- 
search to which- the attention of the institution may be turned. I will 
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1 one in this place> which, in connexinn with the contents of our 
first memoir, may deserve immediate attention. I allude to a small appro- 
priation made annually foi researches with reference to the remains of the 
ancient inhabitants of our country. This is a highly interesting field, 
and what is done in regard to it should be done quickly. Every year the 
progress of civilization is obliterating the ancient mounds, cities and vil- 
lages are rising on the spots they have so long occupied undisturbed, and the 
distinctive marks of these remains are every year becoming less and less 
legible. 

In carrying out the spirit of the plan adopted, namely, that of afiecting 
men in general by the operations of the institution, it is evident that the 
principal means of diffusing knowledge must be ihepress. Though lec- 
tures should be given in the city in which Sniilhson has seen fit to direct 
the establishment of his institution, yet, as a [Jan of general diffusion of 
knowledge, the system of lectures would be entirely inadequate; every 
village in our extended country would have a right to demand a share of 
the benefit, and the income of the institution would be insufficient to supply 
a thousandth part of the demand. It is also evident that the knowledge 
diffused should, if possible, not only embrace all branches of general in- 
te^st, so that each reader might find a subject suited to his taste, but also 
that it should differ in kind and quality from that which can be readily 
obtained through the cheap publications of the day. These requisites 
will be fully complied with in the publications of the series of reports pro- 
posed in the programme. A series of periodicals of this kind, posting up all 
the discoveries in science from time to time, and giving a well digested ac- 
count of all the important changes in the different branches of knowledge, 
is a desideratum in the English language. The idea is borrowed from a 
partial plan of this kind in operation in Sweden and Germany; and for an 
example of what the work should be, I would refer to the annual report to 
the Swedish Academy of its perpetual Secretary, Berzelius, on physical 
science. The leports can be so prepared as to be highly interesting to the 
general reader, and at the same time of great importance to the exclusive 
cultivator of a particular branch of knowledge. Full references should 
be given, in foot-noieSr to the page, number, or vottune of the work from 
which the information was obtained, and where a more detailed account 
can be found. It is scarcely necessary to remark, that the preparation of 
these reports should.be intrusted only to persons profoundly acquainted 
with the subjects to which they relate — namely, to those who are devoted 
to particular branches, while they possess a knowledge of general princi- 
T^. Sufficient explanations should be introduced to render the rqx>tt in- 
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telligible to the general reader, vidiout deslroying its scientific chaVacter. 
Occasionally reports may be obtained from abroad — as, for example, fu:- 
counts of the progress of certain branches of knowledge in foreign cobn- 
tries — and these maybe translated, if necessary, and incorporated into other 
reports, by some competent person in this country. 

Besides the reports on the progress of knowledge, the programme pro- 
poses to publish occasionally brief treatises on particular subjects. There 
are always subjects of general interest, of which brief expositions would 
be of much value. The preparation of these, however, should be intrusted 
to none but persons of character and reputation, and should be subjected 
to a revision by competent and responsible judges before they are given to 
the public. They may be presented in the form of reports on the existing 
state of knowledge relative to a given subject, and may sometimes consist 
of memoirs and expositions of particular branches of literature and 8cien<«, 
translated from foreign languages. The reports and treatises of the insti- 
tution, sold at a price barely sufficient to pay the expense of printing, will 
find their way into every school in our countyy, and wilt be used not as 
first lessons for the pupil, but as sources of reliable information for the 
teacher. 

The second section of the programme gives, so far as they have been 
made out, the details of the pari of the plan of organization directed by 
the act of Congress establishing the instimtion. The two plans, namely, 
that of publication and original reseaich, and that of collections of objects 
of nature and art, are not incompatible, and may be carried on harmoni- 
ously with each other. The only effect which they will have on one 
another is that of limiting the operation of each, on account of the funds 
given to the other. Still, with ajiudicious application, and an economical 
expenditure of the income,, and particularly by rigidly observing the plan 
of finance, suggested by Dr. Bache, in the construction of the building, 
much good may be effected in each of the two branches of the institution. 
To cany on the operations of the first, a working library will be required, 
consisting of the padt volumes of the transactions and proceedings of all 
^e learned societies in every language. These are the original sources 
from which the most important principles of the positive knowledge of om^ 
day have been drawn. We shall also require a collection of the most im- 
portant current literature and science for the use of the collaborators of the 
reports; most of these, however, will be procured in exchange fi)r the pub- 
lications of the insthution, and therefore will draw but little from the li-' 
brary fund. Eor other suggestions relative to the details of the Sbrarj', T 
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voqM refer yon to the annexed communication from ProfessOF Jewell, As^ 
sistant Secretary^ acting as librarian. (See appendix No. 1.) 

The collections of the institution, as far as possible, should consist of 
such articles as are not elsewhere to be found in this country, so that tlie 
visitors at Washington may see new objects, and the sprit of the plan bfr 
kept up, of interesting the greatest possible number of individuals. A per- 
fect collection. o( all objects of oature and of art, if such could be obtained 
and deposited in one place, would fbrm a museum of the highest interest j. 
but the portion of the income of the bei^uest which can be devoted to the 
increase and maintenance of the museum, will be too small to warrant 
any attempt towards an indisciiminate collection. It is hoped that in due 
time other means may be found of estabUshiog and supporting a general 
collectioii of o1::yects of nature and art at the seat of the general govern- 
ment, with funds npt derived from the Smithsonian bequest. For the 
present, it should be the object of the institution to confine the application 
of the funds, first, to such collections as will tend to facilitate the study of 
the memoirs which may be published in the Contributions, and to estab- 
lish their conectness; secondly, to the purchase of such objects as are not 
genially known in this country, in the way of art, and the illustration of 
antiquities, such as mod^sof buildings, &c.; and, thirdly, to the formation 
of a collection of instruments of physical research, which will be required 
bath in the illustration of new physical truths, and in the scientific inves- 
tigations undertaken by the institution. 

Much popular imeiest may be awakened in favor of the institution 
at Washington, by throwing the rooms of the building open, on stated 
evenings during the session of Congress, for literary and scientific assem- 
blies, after the manner of the weekly meetings of the Royal Institution in 
London. At these meetings, without the formality of a regular lecture, 
new truths in science may be illustrated, and new objects of art exhibited. 
Besides these, courses of lectures may be given on particular subjects by 
the officers of the institution, or by distinguished individiials invited for 
the purpose. 

Cemmensement of the operations ef tfie htseltuHon. 

1 was authorized, in connexion with the Committee on Organization, to 
commence the publication of the Smithsonian Contributions to Knowl- 
edge, and to receive any memoir which might be presented on any subject, 
provided it was found, on examination, to f\irnish an interesting addition 
to the sum of human knowledge, resting on original research. The 
first memoir presented, and found to be of the c!iaracter prescribed by 
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the resoliitiiM) of the bean], was one <»i the remains of Hie ancient in> 
habitants of the North American continent. It contains the result of 
several years' labor in the survey and exploration of the mounds and earth- 
"works of the Misdssippi valley, and will furnish a highly interesting addi* 
tion to the antiquities of our coantry, which conid not have been given to 
the world,, but for the timely aid extended to it by this institution. The 
r]iemoir was referred to tlie American Ethnological Society, with a request 
that a committee of its members might be appointed to eiamine and re- 
port on its character, as to fitness for publication in the Smithsonian Con- 
tributions lo Knowledge. On the favorable report of this committee, and 
on the responsibility of the society, the memoir has been accepted for pub- 
lication. The following correspondence will serve to give an account of 
the work, and to illustrate the manner in which it is proposed to submit the 
papers which may he presented for ptiblicatioR to a commission of com- 
petent judges. 



' From Messrs. S^ier and Davis io the Secretary of the SKilhMnian Institviimt^ 

Chillicothe, 0., Jtfay 15, 1847. 
Dear Sir: It is proposed in the recognised plan of organization of the 
Smithsonian Institaiioii, of which you are the executive officer, to publish, 
under the title of " Smithsonian Contributions to Knowledge,^' such original 
papers and memoirs " as shall constitute valuable additions to the sum of hu- 
man knowledge." lender the belief that it falls legitimately within the scope 
of the above plan, the unilersigned herewith submit for acceptance and publi- 
cation, subject to the preacribed rules of the inslitution, a MS. memoir, entitled 
■' Ancient MoMtiMENTB OF thk Misbis sip pi Valley, totapnsing the results of 
Extensive 'Original Survei/a and Explorations : by E. G.SQuiERandE. H. Davis." 
The extent of these invesiigationB, and their general character, are sufficientlj 
indicated in ihe prefatory remarks to the volume. 
With high consideration, we are truly yours, 

E. GEO. SQUIER. 
E. H. DAVIS. 
Joseph Henrv, Esq., 

Secretary Smithsoman Inslitutivn. 



From the Secretary of the Smithsonian InstittUion to lAe President of the Aineri- 
can Ethnological Society. 

Washington, June 2, 1847. 
Dear Sir : I am authorized by the Regents of the Smithsonian Inslitution 
10 publish, in the numbers of the " Smilhseaian Contriindions to Knowledge," 
ir which may be presented for this purpose, provided that, on careful 
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I bjr a cominiBsion of competent judges, the tnemoiT shall be found 
to AiTDiah a new and interesting addition to knowledge, resting on original re- 
search. The accompanying memoir, entitled " .Aiicient Monuments oftAeJUis- 
siasippi Valley," £fc., having been presented for publication, I beg leave to refer 
the same, through you, to the American Ethnological Society, with the re- 
quest that a committee of the members may be appointed to examine aud 
report on its character, in reference to the particulars above mentioned. If the 
report of the commiilee be favorable, the memoir will be accepted for publica- 
tion ; full confidence being placed in the ability of the committee to judge of 
lh« character of the article, and in their caution in making up their opioioa. 
I have the honor to be, very respectfully, your obedient servant, 

JOSEPH HENRY. 
Secretary . Smithsonian In»titttlion. 
Hon. Albert Gallatin, 

President American Ethnological Society. 



Extract of a letter from the President of the .American Ethnological Society to 
the Secretary oj the Smithsonian Ijislilulion. 

••New York. June 12, 1847. 

"Dear Sir: I have the honor to enclose a copy of the proceedings and 
resolutions of the New York Ethnological Society upon the MS. work oo 
American Antiquilies, by Messrs. £. G. Squier and E. H. Davis, submitted with 
your letter of the '3d inet. 

" I approve entirely of the resolutions and recommendationsof the society. 

" Whatever may be the intrinsic value of the remains of former times which 
are found in the United States, it ia necessary that they should at least be cor* 
rectly described, and that existing grosa errors should be corrected ; and I re- 
peat my conviction that,^ though ardent, Messrs. Squier and Davis are animated 
by that thorough love of truth which renders their researches worthy of entire 
confidence. 

" I have the honor to be, fiw;., 

"ALBERT GALLATIN. 
" Prof. J. Henby. 

" Secretary of StaUhsonian Institutitm." 



At a regular meeting of the American Ethnological Society, held at the 
house of the Hon. Albert Gallatin, on the evening of the 4th of June, the 
president laid before the members a communication from Professor J HENRr, 
Secretary of the Smithsonian Institution, transmitting, for the examination and 
opinion of the society, a MS. work on the Ancient Aboriginal Monuments of 
the United States. On motion, the letter and accompanying MS. were refer- 
red to a committee consisting of Edward Robinson, D. D., John R. Bartlett, 
Professor W. W. Turner, Samuel G. Morton, M. D., and Hon. George P. 
Marsh, to report upon the same. At a subsequent meeting of the society, 
this committee submiued the following report and resolutions, which were 
jinanimously accepted and adopted : 
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REPORT. 

The committee of the American Ethnological Society, to which waa referred 
the communicalion of the Secretary of the Smithsonian lastitulion, transmitting 
a matiuBcript work, entitled " Ancient Monuments of the M[ssisbipfi Val- 
tEV, cotnpriaitig tht results of Extensive Original Surveys and Explorations," 
by E. G. Squier and E. H. Davis, beg leave to report, that 

They hare examined the work in question, and regard it not only as a new 
and interesting, but as an eminently valuable addition lo our stock of knowU 
edge on a subject little understood, but in which js felt a deep and constantly 
increasing interest, both in our country and abroad. In their judgment, the 
-work is worthy of the subject, and highly creditable to the authors. Its chief 
features are, a scientilic arrangement, simplicity, and directness of statement, 
and legitimate deduction from facts, while there is no attempt at mere specula- 
tion or theory. If published, it will be an enduring monument to connect the 
names of the investigators in honorable and lasting remembrance with the great 
subject of American Archeology. 

The existence and progress of these Investigations were made known to 
the society by correspondence early in the year 1816; and in June of that year 
specimens of the relics recovered, accompanied by numerous maps and plans of 
ancient earthworks and sectional views of the mounds from which the remains 
were taken, were laid before the society by Mr. Squier in person. These ex- 
cited deep interest and surprise in all who saw ihem; and the society imme- 
diately took measures to encourage further in\-estigation, and secure the publi- 
cation, under its own auspices, of the important results already obtained. A 
few months later, the chairman of the present committee, being in Ohio, was 
enabled, through the kindness of Messrs. Squier and Dacis, to visit several of 
the more important monuments in the immediate vicinity of Chillicothe, and, 
among these, "Mound Cily," so called, from which verymanyofihe nfinor relics 
and specimens were procured. He was struck with the accuracy of the plans 
and drawings, as well as of the accounts which had been laid before the socie- 
ty, and bears full testimony to the fidelity and integrity with which the process 
of investigation and delineation has been conducted. 

During the last and present season the researches of these gentlemen have 
been actively prosecuted and widely extended, and the above work, largely il> 
lustraled, comprising the results, has been prepared. These results arc so nu- 
merous and important, and consequently such is the extent and magnitude of 
the work itself, as to put its publication beyond any means which the society 
can command. Under these circumstances, your committee learn with pleas- 
ure that preliminary anangemenis have been made for its publication by the 
Smithsonian Institution, among its "Coutribulions to Knowledge." It can only 
be a matter of sincere gratification to this society to see that which it cannot 
itself accomplish for the history and antiquitiea of our country, taken up and 
carried out under such favorable auspices : and they cannot but rejoice that an 
opportunity is thus afforded to that noble institution of opening its high career 
by fostering scientific researches into the interesting problems connected with 
the Ante-Columbian history and Aboriginal monuments of our own country. 

In view of these facts, your committee would reoommend the adoption of the 
following resolutions by the society : 

Resolved, That this society regard the researches of Messrs. Squier and 
Davis as of very great importance in American Archseology, and as casting much 
light upon our aboriginal autitjuities, especially upon the character aod habits 
of the earliest races which had their seat in the Mississippi valley. 
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Rtioked, That we regard ihe work prepared upon this subject as one oF 
great general interest, and as wortb; to be adopted for publication b; ihe Smith- 
sonian Jnslituiion, both as resting on original researches, and as affording re- 
markable illustrations of the history of the American continent. 

Your committee would also append to this report the accompanying letters 
from Samuel G. Morton, M. D., of Philadelphia, and Hon. George P. Marsh, of 
Vermont, both members uf this society, and joint inembeis of this con:imittee> 
All of which is respectfully submiiied. 

EDWARD ROBINSON, ) 
JOHN R. BARTLETT, > Committet. 
W. W.TURNER, ) 

Ntw York, Jane, 1847. 



New York, June 9, 1847. 
J have examined with much interest and attention the manuscripts, drawings, 
and ancient relics in the possession of Mr. £. G. Squier, and am happy to 
say that my previous impressions concerning the value of the researches of that 
gentlemao and his associate are fully confirmed. It is fortunate for the cause 
of American Archsology that the first syslemalic attempt at its elucidation 
should have been conceived and executed in so truly philosophical a spirit ; and 
rich as this age already Is in antiquarianlore, it has, I think, received few more 
important contributions than that which the enlightened and generous zeal of 
ihese two private gentlemen is about to confer upon it. The Smithsonian col- 
lections could nut begin with a more appropriate or creditable essay ; and I 
hope that every facility may be afforded to the authors in bringing before the 
public the results of their honorable labors in as suitable a form and with as 
litlic delay as possible. 

GEO. P. MARSH. 



Philadelphia, June 8, 1847. 
As a member of the committee of the American Ethnological Society, ap- 
pointed to report on the memoir on American Archaeology, by Messrs. £. G. 
SquiERandE. H. Davis, I have great pleasure in saying that afler a careful and 
repeated inspection of the materiala in the hands of those gentlemen, I am con- 
vinced ihey constitute by far the most important contribution to the Archae- 
ology of the United States that has ever been offered to the public. The num- 
ber and accuracy of their plans, sketches, &c., have both interested and sur- 
prised me. and it is gratifying to learn that the preliminary arrangements have 
been made for their publicatiou under the honorable auspices of the Smithso- 
nian Institution. 

SAML. GEORGE MORTON. 



The memoirs of Messrs. Squierand Davis will occupy the greater portion, 
if not the whole, of the first volume of the Contributions, The illtistra. 
tions will consist of fifty-five quarlo plates of the mounds, earthworks, and 
maps of the adjacent country; also, of about two hundred wood-cuis, 
principally delineations of the various articles found in the mounds. 
Those who ciMisidef no branch of Iinowledge of any value but such as 



jelates to the immediate gratification of our physical wants, have object«cl 
to tiie acceptance of this memoir as one of the first publications of the 
institution J but it must be recollected that the will of Smithson makes no 
restriction in favor of any particntar kind <^ knowledge, and that each 
branch is, therefore, entitled to a share of his bequest. The Ethnological 
memoir of Messrs. Squier and Daiis was (he first, of the proper character, 
presented for publication, and hence it was entitled to the first place in the 
series of Smithsonian Contributions. Besides this, it furnishes an addition 
to a branch of knowledge which is at this time occupying the attention of 
a large class of minds, and which cannot foil (o be interesting to erery 
intelligent person who would learn something of the changes to which 
man had been subjected. 

One of the volumes of the Contributions will contain a sketch of the life 
of Smithson, by the Chancellor. The materials for this have been col- 
lected from the several volumes of the Transactions of the Royal Society, 
and the scientific journals of the beginning of the jsesent, and the latter part 
of the last century. The first volume will be published as soon as the 
wood-cuts and ^ates, now in the course of preparation, are finished. 

Besides the memoirs before mentioned, a nomber of others have been 
{H^ented, some of which, though apparently of interest, and the product 
of thought and labor, were not of the character required by the resolution 
of (he board, and these have either been returned to the authors, or are in 
the possession of the Secretary. A number of others have also been pro- 
visionally adopted, or are in the course oi preparation. Some of these are 
on the most abstruse parts of physical science, and all wtU do honor to the 
intellectual character of onr country. Though the number of original 
memoirs which will be ibund worthy of a place in the Contributions will 
probably not be large, yet it will, perhaps, be best to set apart a definite 
portion of the income of the bequest — as, for example, at present three or 
four thousand dollars annually — to defray the expense of this part of the 
plan of increasing knowledge. A considerable portion, however, of the 
sum thus expended will be returned to the institution in the form of addi- 
tions to its library. I may also suggest, in this place, the propriety of the 
adoption, by the board, of a re&olutton inviting all engaged in original re- 
search to send the results of their labors for publication in the Smithso- 
nian Contributions. 

Tlie board also directed me to commence the collection of apparatus, 
and I accordingly sent orders to Europe, to the amount of twelve hundred 
dollars, for the purchase of such articles as could not be procured in the 
United States. Most of tlie instruments have been received, and will 



be found of importance, not only in the way of original research, but 
also in illustrating some of the most interesting and recent phenomena 
of physical science, as well as serving as samples for imitation to the art- 
ists of this country. It was thought tliat these articles would be admitted 
free of duty, and a petition to this effect was presented to the Secretary of 
the Treasury; but, though this officer is well known to be much interested 
in the prosperity of the institution, such is the nature of the law that the 
duly could not be remitted. 

There is an article of apparatus which, within a few years past, has 
opened almost a new world of research in the phenomena of life and 
organization, the use of which is now indispensable in advancing our 
knowledge of physiology and its kindred branches of science. I allude to 
the achromatic microscope, to increase the power of which, the artists of 
Germany, France, and England have vied with each other. On account 
of the small number of persons who are capable of constructing the proper 
lenses, the best specimens of this instrument are very scarce in this coun- 
try, and can be procured only at a great expense. Under these circum- 
siances, it was a matter of much interest to learn, from a source which 
could be relied upon, that an individual in the interior of the State of 
New York had successfully devoted himself to the study of the micro- 
scope, and that he was able to produce instruments of this kind which 
would compete with the best of those constracted in Europe. In order to 
do justice to the talents and labors of this person, as well as to furnish the 
institution with a valuable instrument of research, I requested him to con- 
strnct a microscope, to be paid for out of the funds for the purchase of 
apparatus, provided that a commission, appointed by myself, should find it 
capable of producing certain effects. This proposition was accepted, and 
the result will probably be given to the board at the next meeting. 

Preparations have also been made for instituting various lines of physi- 
cal research. Among the subjects mentioned in the programme as an ex- 
ample for the application of the funds of the institution, is terrestrial magnet- 
ism. I need scarcely say that this is a subject not only of high interest in 
a theoretical point of view, but also \n its direct reference to navigation and 
the various geodetical operations of civil and military life. A resolution 
of Congress, authorizing the exploration of the mineral lauds adjacent to 
the great lakes, has given to us the means of advancing this branch of 
knowledge with but litUe expenditure of the funds of the institution. Tho 
Secretary of the Treasury readily agreed to the proposition that there 
should be added to the mineralogical and geological surveys of these 
regions, determinations of the dip, the variation, and the intensity of the 



as 

magnetic forces, provided that the Smithsooian Institution would furnish 
one set of the instruments, and take charge of the direction of the obser- 
vations, and of reducing and publishing Aem. In the survey' of the min- 
eial lands in the vicinity of lake Michigan under Dr. Jackson, Dr. Locke, 
of Cincinnati, has been employed with his own apparatus; and to supply 
the necessary instruments for the survey in Wisconsin, preliminary steps 
liave been taken to procure other instruments from London. 

Another subject of research mentioned in the programme, and which has 
been ui^ed upon the immediate attention of the institution, is that of an ex- 
tensive system of meteorological observations, particularly with reference 
to the phenomena of American storms. Of late years, in our country, 
more additions have been made to meteorology than to any other branch 
of physical science. Several important genenklizations have been arrived at, 
and definite theories proposed, which now enable us to direct our attention, 
with scientific precision, to such points of observation as cannot fail to 
reward us with new and interesting results. It is proposed to organize a 
system of observations which shall extend as &r as possible over the 
North American continent; and in order to this, it will be necessary to en- 
gage the co-operation of the British government. I have accordingly ad- 
dressed a letter on this subject to Lieutenant Cokmel Sabine, corresponding 
secretary of the Royal Society, who assures me that, as soon as the plan 
is fully matured for this country, there will be no difficulty in establishing 
a system of corresponding observations in the British provinces. I have also 
addressed letters to several gentlemen distinguished for their attaiimients in 
meteorology, asking for suggestions as to the plan of observation ; and I beg 
leave to refer the board to die accompanying report of Prof. Loomis, of New 
York University, and also to the conuniuication of Prof. Espy, received in 
answer. (Appendix Nos. 2 and 3.) The former contains an exposition of 
the advantages which may be derived from the study of meteorology, and 
what has been done in this branch of science in this country, and what 
encouragement there is for the further prosecution of the same subject, 
together with a general plan of operations. The present time appears To 
be peculiarly auspicious for commencing an enterprise of the proposed 
kind. The citizens of the United States are now scattered over every part 
of the southern and western portion of North America, and the extended 
lines of telegraph will furnish a ready means of warning the more northern 
and eastern observers to be on the watch for the first appearance of an 
advancing storm. 

All which is respectfully submitted. 

JOSEPH HENRY, 

Secretary. 

To the Regetits »f the Smithsonian InsiUuiion. 

4 .,tK>j^le 



26 



APPENDIX No. 1. 

Extract from a communication of Professor Jcwett, Assistmii Secretary 
oftfie institution, acting as librarian. 

My dear sir: As Idonotexpect to have the pleasure ofseeing you again 
'betoie the meeting of the Regents, I will, with your indulgence, refer to 
some of the principal matters which will require attention in commencing 
the library. They would no doubt all occur to you in their order, hut I 
have thought you might find it convenient to have this part of the busi- 
ness in some degree prepared to your hands. A great deal of preparatory 
work is to be gone through with, before any books can be placed on the 
shelves, 

1. On the plan proposed for the library, it seems to me that the first 
thing to be done is to make arrangements for obtaining catalogues, printed 
or in manuscript, of the principal libraries of the United States; to ex- 
amine these libraries, as far as can be done personally, in order to know 
their general character, the statistics of their increase, ifec; and to form 
such alliances with the librarians as will be indispensable in making the 
library of the institution, in conformity with the suggestion of Dr. Bache, 
a supplemental one, and a centre of bibliographical reference. Some 
libiaiies possess printed catalogues complete nearly down to the present 
time; others are several years behindhand. It will be necessary to pro- 
CUTfi manuscript catalogues in continuation of those which have been print- 
ed, and to make arrangements for receiving, from month to month, or from 
year to year, lists of all ftiture accessions. These supplementary cata- 
logues should all be prepared on a uniform plan. The titles should be written 
on cards of the same size, so that they may be placed together in one al- 
phabetical arrangement, in order to facilitate research. A mark placed 
on the back of each card will designate the library from*which it came. 
Now, in every library with which we are in correspondence some one must 
be employed to do this. It would be merely clerk's labor, where the cata- 
logues are properly kept, and no doubt the librarian or assistant might in 
every case be induced to undertake it for a small compensation. 

2. The next thing to be done will be to make arrangements for pro- 
curing the books to which we are entitled by the 10th section if the char- 
ier of the institution. Unless something be done, this provision, in course 
of time, will bring in comparatively few books in ayear. I have no doubt 
that publishers generally would readily send their books, if the subject were 
properly presented to them, and arrangements made by which they could 
transmit them to Washington without subjecting the institution or ihem- 
£elves to expenses altogether disproportionctl to the value of the books. 
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It has occnned to me that perhaps the several district clerks might be in- 
duced to attend to the business: it is perhaps legally their duty to do so, but 
I suppose it would be unsafe to rely upon their performing faithfully such an 
unexpected duty, unless they received for it some additional compensation. 
Besides this, a circular might be printed and sent to publishers, setting 
forth the advantages which would result directly to the cause of letters, 
and indirectly to themselves, from compliance with this requirement. By 
these means I thiiik we should obtain nearly all the publications of impor- 
tance issued from the American press. 

3. The selection of books for the first purchase must be made. This 
will, I su^ipose, comprise three classes of works: 1. Those which may be 
immediately needed in the scientific department; 2. Bibliographical works 
and descriptions, histories and catalogues of similar institutions; and, S. 
The general collection, consisting of the memoirs, transactions, and jour* 
nalsof the learned societies of Europe and America. These three classes of 
books will form a library quite unique, and one of great utility. The 
catalogue, if it be made with Ailness and accuracy, will be a valuable pub' 
licatton. I think, further, that a somewhat extended list of books should 
be made out for future purchases. These lists should be intrusted to 
honest and faitkful men in some of the principal book marts in Europe, 
with orders to buy the books whenever they can find them — at say one- 
half the ordinary prices. In this way we should obtain at very low prices 
great numbers of the books which we shall want. Of course, the same 
list should not be leflwith different men. The work should be done 
with care, and by consultation with the best scholars in the country. It 
will be difficult to find the necessary bibliographical helps. The best col- 
lection of them in the country is in the library of the Brown University, 
but this is very imperfect. 

4. The first j)i/rcAases are to be made, and the arrangements for future 
purchases. These, of course, should not becommenced until the lists are 
as far completed as they can judiciously be in this country. 

5. Another subject contemplated in the programme of organization, end 
which should receive immediate attention, is the procuring of copies of some 
of the most celebrated works of art. It will probably be best to confine the 
purchases at first principally to plaster casts of some of the finest specimens 
of ancient and modem statuary. These can be procured very cheap, and 
convey, of course, a perfect representation of the original. I have no doubt 
that for a public institution, and one under national auspices, we could, 
whenever we desire it, obtain permission to take casts directly from the 
statues. 

The expense of doing so would of course be somewhat greater than 
that of purchasing such copies as might be found in. the market, but if^> 
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small difference ill expense is not to be thought of in such a case. It 
■would further be desirable to commence the purchase of the models of an- 
tiquities, such as models in cork of some of the houses, temples, theatres, 
baths, &.C., &c., in Pompeii and Herculaneum. These can be procured 
at comparatively small prices. Models of every interealiog part of Pompeii 
which has been excavated, presenting in miniature a perfect view of nearly 
the whole on the scale of I foot to 150, might be procured for about $2,000. 
It might also be wetl to procure a few Etruscan vases; also a few antique 
coins and medals, sufficient to convey some illustration of numismatics, as 
a subsidiary branch of history. The Regents should of coarse decide 
what proportion of the appropriation for collections shonld each year be 
expended for these purposes. I will merely remark that $1,000, or even 
$500 at the outset, prudently expended, would ptocure a very interesting 
collection. 

I have thus stated quite in detail the work which murt be done before 
the library can be ready for use, or rather before any part of it can be placed 
upon the shelves. Before it can be ready for use, much more is to bedone 
in arranging and cataloguing. To lay properly the foundation of a large 
library is a slow work, and much time must necessarily be consumed in 
producing but small visible results. 

I am, my dear air, very truly, your friend and servant, 

C. C. JEWETT. 

Professor Heptry, LL. D., 

Secretary Smilhsonum hutUution. 



APPENDIX Nd.». 

Report on the Meteorology of the United States: By Professor Looaiis. 
Submitted to tfie Secretary of the Smithsonian Institvtion. 

My dear sir: Believing that the science of meteorology has now ar 
rived at that stage of advancement in which a more powerful combination 
of observers is needed to secure any rapid progiess, I fully concur in the 
importance of establishing an extended ' system of observations under th<^ 
direction of the Smithsonian Institution, and propose in this report briefly 
to inquire, 

I. What advantages society may expectto derive from the study of me- 
teorology, particularly that branch of it which relates to the phenomena of 
storms. 

II. What has already been done in this country, 1st, towards making 
the necessary observations; and, 2d, towards deducing from the observa- 
tions general laws. 



f II. Wbal encouragement tliere is to a further prosecution of the same 
researches^ and, 

IV. I shall offer a plan for securing these advantages in their fullest ex- 
tent. 

I . Of what importance to society is the study of meteorology ? 
Very little argument is needed to prove that our comfort and convenience, 
and not unfrequently our lives and property, are dependent upon meteoro- 
logical phenomena. This is proverbially true of the mariner. The mo- 
ment he embarks upon the treacherous sea, he finds himself at the mercy 
of the \m)ds. His life often depends upon the fidelity with which he 
-watches every change in the aspect of the shy. In a singte honr he may 
exchange the deceptive calm for the fatal tornado. The number of dis- 
asters upon the sea is frightful, and is fiir greater than is generally known. 
In the gale of December 16, 1839, 89 vessels were wrecked on the Massa- 
chusetts coast; aud of these, 61 on a single cape. In the great hurricane of 
ITSO, 13 battle-ships were lost, and 16 more dismasted. England and 
America alone suffer an annual loss tram wrecks of more than 1,000 ves- 
sels, and nearly one-half of this is on the American coast. 

Bat how can the study of meteorology benefit the sailor? Will it en- 
able him to calm the tempest — to subdue the raging of the sea ? This we 
do not expect; yet, if he can anticipate the approach of a storm even by a 
few hours, he may generally ^atx himself beyond tlie reach of its fury. 
Is it in the power of science to enable the navigator to anticipate the 
coming tempest? If so, then it would be difficult to name a subject 
of more vital importance to our commerce. Bow &r this object has been 
already attained, and what encouragement there is to expect further dis- 
coveries, 1 shall consider hereafter. 

The sailor is not the only person who has an interest in the study of 
meteorology. Although but a small part of the population of the United 
States are directly engaged in foreign commerce, yet so important has this 
department of industry become, and so interwoven with alt the business 
of the country, that there is not a trade or profession which does not feel 
the shock of any great disaster at sea. Aside from this indirect interest, 
the farmer is directly dependent upon the weather for the consummation of 
his plans, almost equally with the sailor. Severe drought or excessive 
rains, untimely frost or a scorching sun, may blast all the hopes of the 
husbandman. Here it may be asked, do you expect to produce lain or 
sunshine at pleasure ? Probably not. But if we can anticipate the gene- 
ral character of a season, the fanner may regulate his time of planting or the 
nature of his crops, so as to be least injuriously affected by unpro[»tions 
weather; so ^at, if we cannot strip the lightning of its power, we may at 
least direct it harmlessly to the earth. 
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Again, an extensive series oi meteorological observations may prove of 
immense importance to the scientific physician. It cannot be doubted 
that the salubrity of a climate is to a great extent dependent upon its me- 
teorology — on its mean temperature, the range of the thermometer, the 
suddenness of its changes, the moisture of the air, excessive raius or un- 
usual droughts, &c. To trace the connexion between these causes and 
prevalent diseases, requires an accumulation of precise meteorological ob- 
servations made in every variety of exposure, and continued for a long pe- 
riod of time. That it is possible to discover such a counexion, if it really 
exist, cannot admit of a reasonable doubt; nor is it difficult to anticipate 
the important consequences which must flow from it. To discover the 
cause of disease is the first step towards a cure; and it is by no means 
chimerical to suppose that a complete system of meteorological observations 
throughout the United States might be the means of extending the dura- 
tion of human life. 

It cannot, then, be questioned that meteorology is a subject of the greatest 
practical importance, ^rozJtrferf it has any solid foundation for a science. If 
the laws of storms can be discovered, this knowledge must be of the 
highest importance to mankind, particularly to those who are employed in 
navigating the sea. If the prevalent character of a season can be antici- 
pated, it would save the husbandman much bitter disappointment from the 
failure of his crops. If the influence of climate upon disease could be 
detected, it might add years to the mean duration of human life. What 
encouragement there may be to anticipate that these results will ever be at- 
tained, I shall consider after inquiring — 

II. What has already been done for the promotion of meteorology, 

1, In the way of making the necessary observations. 

Previous to the year 18J.9, no combmed systematic eflbrt had been made 
in this country for the pmmotion of meteorology. Registers had been in- 
dustriously kept by various private individuals, but they were without 
any concerted action. In 1S19, under the direction of the then Secretary 
of War, John C. Calhoun, a system of meteorological observations was 
commenced at the different military posts, which has been continued to the 
present time. This was a highly important movement, and was prompted 
by a most liberal spirit. It has furnished us with an approximate knowl- 
edge of the mean temperature of a considerable number of stations, many 
of them remote from the more populous parts of the United States. It 
should, however, be remembered that the instruments provided never ex- 
ceeded a thermometer and a rain-gauge ; and the observations, therefore, 
bad of necessity a limited range. 

In 1825, a similar system of observations was introduced into the State 
of New York, almost without modification. Each of the academies incor- 



porated by the Board of Regents was famished with a thermometer and a 
rain-gauge, and was required to keep a register, after a prescribed form, in 
order to be entitled to a portion of the public literary fund. This system 
has now continued for more than twenty years, and the number of 
academies reporting has increased from ten to forty. The plan was highly 
creditable to the public spirit and scientific taste of New York. It was a 
movement in advance of public sentiment in the other States, and the ob- 
servations were, perhaps, as extensive as it was espedieni to undertake at 
that time. These observations have determined, with considerable accu- 
racy, the mean temperature of the State; and the annual report contains 
a vast amount of important meteorological statistics. 

More recently, Pennsylvania has set an example of the same kind to her 
sister Slates. Iii 1S37 the legislature of that Slate appropriated $4,000 for 
the advancement of meteorology; and out of this sum, which was placed 
at the disposal of a joint committee of the American Philosophical Society 
and Franklin Institute, a barometer, two common thermometers, a self- 
registering thermometer, and a rain-gauge, were purchased for each county 
in the State, to be placed in the hands of some skilful observer who 
should volunteer to keep a journal of the weather, according to a com- 
mon form prescribed by the committee. The observations were com- 
menced with little delay, and have been regularly continued. Here are 
made observationaof the barometer and thermometer three times a day; of 
the self-registering thermometer; the winds estimated for sixteen points of 
the compass; the depth of rain; and, at some stations, observations of the 
dew-point. 

In the year 1843, the system of observations at the military posts was 
reorganized upon a scale more in accordance with the claims of science. 
They now comprise observations of the barometer, attached and external 
thermometer, wet-bulb thermometer; direction and force of the wind; di- 
rection, velocity, and amount of clouds; each at four hours of the day, 
viz: sunrise, 9 a. m., 3 and 9 p. ra.; together with the amount of rain, 
and the times of its beginning and ending. 

Thus it appears we have observations from the general government at 
about sixty posts, stretching along the entire Atlamic coast, the gulf of 
Mexico, the Indian territory beyond the Mississippi, and the chain of 
the northern lakes. Next come the observations of two large Slates, 
New York and Pennsylvania. And then we have amateur observers, 
pretty numerous in New England— scattered more sparingly over the south 
and west. 

I now come to the inquiry, what progress has been made, 

2, Towards deducing from these observations general laws. 
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la the lisl of philosophers who have contributed to create science out of 
the crude materials furnished by observation, I shall first mention Mr. 
Kedfietd. His first paper on tlie stomas of the Atlantic coast appeared in 
April, 1831, in volume 20 of the American Journal of Science. This 
paper gives a full account of the hurricane of September, 1821, which was 
traced from the West India islands northward along the whole line of our 
coast. It contained also a notice of the storm of August 17, 1830, and two 
or three other storms of the same year. From a comparison of all the ob- 
servations, Mr. Kedfield derived the conclusion that those storms were 
great whirlwinds. In 1833 he published the following general proposi- 
tions, as embodying the results of his investigations: 

1. The severe storms of the Atlantic coast often originate in the tro[ucal 
latitudes, where they are distinguished by the name oi hurricanes, 

2. These storms cover, at the same moment of time, a suilkce whose 
diameter varies from one to five hundred miles, and in some cases they 
have been much moie extensive. They act with diminished violence 
towards the exterior, and with increased energy towards the interior. 

3. While south of the parallel of 30° these storms pursue their course 
towards the west, on a track which inclines gradually to the northward. 
In the vicinity of latitude 30° their course changes somewhat abruptly to 
the northward and eastward, and the track continues to incline gradually 
to the east, towards which point, afler leaving the lower latitudes, they ad- 
vance with an accelerated velocity. The rate of progress may be estimated 
at from 12 to 30 miles an hour. 

4. The duration of the storm at anyplace within its track depends upon 
its extent, and the rate of velocity with which it moves. 

5. The direction of the wind over the greater portion of the track is not 
the direction of the progress of the storm. 

6. In the lower latitudes^ while drifting to the westward; the direction of 
the wind at the commencement of these storms is from a northern quarter, 
usually Horn northeast to northwest, and during the latter part of the gale, 
it blows from a southern quarter of the horizon. 

7. North of the parallel of 30°, and while pursuing their course to the 
northward and eastward, these storms commence with the wind from an 
eastern or southern quarter, and terminate with the wind fh>m a western 
quarter. 

8. On the outer portion of the track, they exhibit at their commence, 
ment a southerly wind, which, as the storm comes over, veers gradually to 
the westward, in which quarter it teiminates. 

9. Along the central portion of the track, the first force of the wind is 
from the southeastj but after blowing lor a certain periodj it changes sud- 
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denly to an opposite point, from which quartet ithlowswiLh equal vio- 
lence, till the storm has passed over: it is under this portion of the storm 
that we notice the greatest fall of the barometer, and t]ie mercury usually 
begins to rise a short time previous to the change of wind. 

10. On the inner portion of the track the wind commences from a more 
eastern or northeastern point of the horizon, and afterwards veers by north 
to a northwest or westeriy quarter, where it finally terminates. 

11. Hence Mr. Redfield infers thai the portion of the atmosphere which 
composes the body of the storm blows in a horizontal circuit around a verti- 
cal axis of rotation, which is carried onward with the storm, and that the 
direction of the circuit is from right to left. 

12. The barometer always sinks while under the first portion of the 
storm, and rises again tinder the last portion of the gale. 

In 1836 Mr. Redfield published an analysis of several additional storms 
which visited the American coast, and accompanied his paper with a chart, 
upon which eleven of these tracks were carefully represented. In subse- 
quent years Mr. Redfield continued his investigations,' and in lS4t) he 
published an analysis of three additional hurricanes, making sixteen stonns 
whose tracks are delineated upon his chart of the Atlantic coast. The re- 
sults of all these investigations served to confirm substantially the conclu- 
sions published in 1S33. 

In the Journal of the Franklin Institute for April, 1836, Mr. Espy 
commenced the publication of a series of essays, in which he announced a 
new theory of storms; and he has since continued his researches up to 
the present time. The following generalizations, given in his own words, 
are the latest at which he has arrived: 

1st. The rain and enow storms, and even the moderate rains and snows, 
travel fi^m the west towards the east, in the Dniled States, during the 
months of January, February, and March, which are the only months yet- 
investigated. 

2d. There is a depression of the barometer near the central line of 
the storm. 

3d. The central line of minimum pressure is generally of great length 
from north to south, and moves sideforemost towards the oast. 

4th. This line is sometimes nearly straight, but generally curved, and 
most frequently with the convex side towards the east. 

6th. The velocity of this line is such, that it travels from the Mississippi 
to the Connecticut river in about twenty-four hours; and from the Con- 
necticut to St. John, Newfoundland, in nearly the same time, or about 
thirty-six miles an hour. 
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6lh. When tlie barometer falls suddenly in the western part of New 
Knglaiid, it rises at rfie same time in the valley of the Mississippi, and also 
at St. John, Newfoundland. 

7lh, In great storms, the wind, for several hundred miles on both sides 
of the line of minimum plessl^^e, blows towards that tine- directly or ob- 
liquely. 

8tli. The force of the wind is in proportion to the suddenness and 
amount of the barometric depression. 

9th. In all great and sudden depressions of the barometer, there is much 
rain or snow; and in all sudden great rains or snows, there is a great fluc- 
tuation of the barometer. 

lOih. Many storms are of great and unknown length from north to 
south, reaching beyond our observers in the gulf of Mexico, on the one- 
hand, and beyond the northern lakes on the other, while their east and west 
diatneter is comparatively small. The storms, therefore, move side- 
foremost. 

11th. Most storms commence in the " far west," beyond the stations of 
our most western observers; but some commence in the United States. 

I2th. When a storm commences in the Urtited States, the Hne of mini- 
mum pressure does not come from the " fer west," but commences with 
the slorm, and travels with it towards the east. 

ISth. There is generally alnll of wind at the lineofminimnm pressure, 
and sometimes a calm, 

14th. Wiien the wind changes to the west, the barometer begins to rise. 

lolh. There is generally but little wind near the line of maximum pres- 
sure, and on each side ol that line the winds are irregular,- but tend out- 
wards from that hne. 

16th, The fluctuations of the barometer are generally greater in the- 
norlhern than in tlie southern parts of the United States. 

17th. The fluctuations of the barometer are generally greater in the- 
eastern than in the western parts of the United States. 

18th. In the northern parts of the United States, the wind, in great 
storms, generally sets in from the north of east, and terminates from the 
north of west, 

19lh. In the southern parts of the United States the wind generally sets 
in from the south of east, and terminates from the south of west, 

2(lth. During the passage of storms the wind generally changes from 
the eastward to the westward by the south, especially in the souUiern parts 
of the United States. 

The importance of verifying, modifying, or refuting these generaliza- 
tions, will appear more fully by a consideration of the following theory. 



3d 

which first led to the adoption of the plan of laying down the phenomena 
of storms on maps, as here recommended to you: 

1st. When the air neat the surface of the earth in a particular locahty 
acquires a higher temperature or a higher dew point than that of surround- 
ing regions, it will ascend, on account of a less specific gravity — perpen- 
dicularly if there is a calm. 

2d. As it ascends it comes under less pressure and expands, and be- 
comes colder by expansion, about one degree and a quarter lor each hun- 
dred yards. 

3d. The dew-point falls about oncquarter ofa degree, by the expansion 
of the vapor, for each hundred yards; and, therefore, when the ascending 
air rises as many hundred yards as the dew-point is below the temperature 
of the air at the sHrface of the earth in degrees of Fahrenheit, the cold of 
expansion of the air wiH begin to condense the vapor contained in it, and 
thus form cloud. 

4th. As soon as the vapor begins to condense into cloud, the latent 
caloric will begin to be evolved, which will diminish the cooling effect of 
its expansion in its furthor ascent, sometimes a little more and Eometimes 
a littie less than one-half, according as the dew-point is above or below 
70° of Fahrenheit. 

5th. When the air has ascmided high enough to have condensed by 
the- cold of expansion, from diminished pressure, one-himdredth of its 
weight of vapor, its temperature will be about 48° warmer from the evolu- 
tion of the latent caloric than it would be by going up to the same height 
without vapor in it, and will then be about 48° warmer than the air around 
the cloud at the same elevation, and of course about one-tenth hghter. 

6th. The air in the cloud being thus specifically mach lighter than the 
surrounding air, will ascend, and, in ascending, spread out in all direc- 
tions above, overlapping the air of surrounding regions, and thus causing 
the barometer to rise all round the cloud to a distance proporlionul to the 
magnitude of the doiid. 

7th. Whilst the barometer is rising ail round the cloud from the in- 
creasing weight of the air, it will fall under the central regions of the cloud 
in proportion to the quantity of air spreading out above. 

8th. The air near the surface of the earth will now rush in on all sides 
from the legions around the cloud, where. the barometer stands high, to- 
wards the central regions, where the barometer stands low, with a velocity 
proportional to the square root of the difference of pressure, 

9th. The air thus rushing in under the cloud on all sides will ascend) 
and cany up its vapor with it, and will condense it into cloud by the cold 



DigiLizedbyGoOglc 



of expansion from diminished pressure, as before, and thus the process of 
cloud-forming will be continued. 

lOth, As the principal part of this upmoving cunenl of air is in the upper 
regions of the atmosphere, which move all the year, over the United States, 
from west to east, the cloud, with its whole column of light air, must also 
move in the same direction. 

" Dr. Hare has turned his attention to the electrical phenomena which 
accompanies the more violent exhibitions of the storm when it assumes 
the form of a tornado. He agrees with Mr. Espy iQ opinion as to in- 
ward and upward direction of the wind towards the middle of the storm, 
but differ^ from him with respect to the causs of the current. He proposes 
a definite theory of the phenomena of the tornado, founded on well-known 
laws of electrical action, combined with facts of observation. It has been 
fully established by experiment in different parts of the earth that there is 
an accumulation of posiuve electricity in the upper regions of the atmo- 
sphere, that the sur&ce of the earth relative to the lower stratum of air is 
slightly negative, and that space void of air may be considered au electrical 
conductor. Prom these fiicis Dr. Hare infers that the surface of the 
earth, the surrounding atmosphere, and the space immediately around 
and exterior to the atmosphere, form three concenbic spheres, of which the 
outer and inner are constantly charged with opposite electricity. The 
arrangement is, therefore, precisely that of a charged leyden jar, of which 
the exterior sphere is analogous to the outer coating, the surtace of the earth 
to the inner, and the intervening atmosphere to the non-conducting glass. 
The clouds are insulated conductors floating between the two coatings, and 
therefore liable to be variously charged by induction as their position rela- 
tive to each other and the two coatings is varied. In some cases the ar- 
rangement may be such as to form a series of steps of intermediate con- 
ductors, each electrified by induction, so as to produce a violent ascending 
current or connective dischai^e from the sur&ce of the earth upwards. 

'* The theories of Redfield, Espy, and Hare may not be found incompati- 
ble in all points; and whatever may be the future state of our knowledge 
relative to them, they point to definite objects of inquiry, which cannot 
fail to reward proper observation with a rich harvest of important results." 

The idea occurred to me that more might be learned from a complete 
analysis of a single storm, than from a partial uialysis of several storms; 
and ^at any storm of strongly marked chaiacteristicfi, if fully investi- 
gated, must prove a complete experimentuta cn/ds, at least between 
the theories of Messrs. Redfield and Espy. I accordingly selected tiie 
sloim of December 20, 1836, for a thorough ezamination. I obtained 
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barometric obserrations from 37 di^rent stations within the United States 
and ^e neighboring British possessions. I also obtained meteorological 
journals, not containing barometric observations, from 28 military posts, 
from 42 academies in the State of New York, and from five other stations ; 
making 103 in all, besides several stations beyond the probable limits of 
the storm. 

In analyzing these materials, the barometric observations were all graphL 
cally represented by curves, showing the fall and rise of the barometer, 
with the lime ol its minimum height. Then joining by a line all those 
places where the minimum of the barometer occurred at the same instant, 
we are furnished with the means of measuring the rate of progress of the 
great atmospheric wave. On Uie southern border of the United States, this 
velocity varied from 17 to 29 statute miles per hour; and on the northern 
border from 17 to 37 miles. The leading characteristics of this storm were 
as follows: After a clear and cold interval, with barometer high, the wind 
commenced blowing from the south. The barometer fell rapidly; the 
thermometer rose; rain descended in abundance. The wind veered sud< 
denly to northwest, and blew with great violence. The rain was succeeded 
by hail or snow, which continues but a short time. The barometer rises 
rapidly; the thermometer sinks as rapidly. These changes are experienced 
progressively from west to east. 

This storm was not circular. The area of rain and snow was about 
500 miles broad from east to west. Its length li-om north to south was 
known to be 800 miles, and probably was not less than 1,500. Forneariy 
a day before the crisis, the wind blew from the southern quarter, and gen- 
erally tor several hours from the southeast. After the minimum of the 
barometer, the wind blew with great violence from nearly the opposite point; 
commonly the northwest. Here was clearly indicated a prevalent tendency 
of the wind towards a central line; but, unfortunately,the observations em- 
bracefl only one-half the area of the storm. The oscillation of the barom- 
eter showed a steady increase from latitude 25° to Quebec. The centre 
of the storm, therefore, could not have been south of Quebec, and north 
of this place we could obtain no observations. 

I was now desirous of investigating a storm of mariced characteristics 
which could be entirely awroutided, so that more of its features would 
need to be supplied by conjecture. Two storms which occurred in Febru- 
ary, 1S42, appeared tolerably well suited to my purpose, and were selected 
for a new investigation. Great pains were taken to collect materials from 
every part of the United States. I sQcceeded in obtaining barometric ob- 
servations from 64 difierent stations. I also procured registers, without 
barometric observations, from 41 military posts, and 22 other stations, ma- 
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king 127 in all, not including registers from several stations loo remote to 
be of any service in the proposed investigation, 

I commenced the analysis of the storm of February 1-5, by following 
ihe same course I had pursued with the storm of 1836, viz: representing 
the barometric observations by curves which should exhibit the fall and 
rise of the mercury, with the time of minimum height; and from the time 
of minima I proposed to deduce the progress of the storm. But I was 
disappointed in my expectations, I did not obtain such a uniform rate of 
Progress aslhadanticipated. After some time I perceivedthat myobserva- 
tions embraced two centres of disturbance; that I had got at least two 
storms in close juxtaposition, and interfering with each other. I then dis- 
covered that my lines of barometric minimum represented relations which 
were extremely complex, and were not well adapted to my purpose, which 
was the development of physical causes. I therefore sought for some mode 
ofgraphically representing the observations which should be founded upon 
simple relations, and be better adapted to suggest the causes of the phenom- 
ena. I at last setded upon a method whichappears tome well suited to this 
purpose, and substituted for lines q{ minimumpressure, lines oiequalpres- 
sure. Having determined, as well as I was able, the mean height of the 
barometer at each station, I compared each observation with the mean. I 
then drew a line upon a map of the United Stales, passing through all 
those places where the barometer stood at ils mean height. This line 
may be called the line of mean pressure. I then drew a line through all 
the places where the barometer stood 2 inches above the mean, and another 
for 4 inches above the mean. So, also, I drew a line through all the places 
where the barometer stood 2 inches below the mean ; another for 4 inches be. 
low; and others for 6 inches, 8 inches, and 100 inches below the mean height- 
These lines must, from the nature of the case, be continuous curves; and 
the centre of these curves must be a point of maximum or minimum 
pressure. Near the middle of a great storm we find a point of minimum 
pressure — that is, the centre of a vortex; and the lines of equal pressure 
will indicate at a glance whatever connexion there may be between the 
weight of the air and ihe direction of the wind. 

Upon a similar principle, all the observations of the thermometer were 
graphically represented upon the same chart. A line joining all those 
places where the thermometer stands at its mean height for the given hour 
and month is marked zero, and may be called the line of mean tempera- 
ture. Another line joins all those places where the thermometer is 10° 
above the mean, and others for 20° and 30° above the mean. So, also, 
lines are drawn for 10° and 20° beiow the mean temperature. There are 
also continuous lines surrounding a point of maximum or minimum Iher- 



mometric distarbance^ not points of maxiiniim or minimum temperature 
absolutely, for we only regard the devialion from the mean temperature of 
ihe place for the given hour and month. These- barometric and ther- 
mometric curves exhibit some conrormity to each other, but are far from 
being identical-. The direction of the wind is lepresented by arrows, and 
its force is indicated, so fiir as convenient, by theii length.* 

Other phenomenft are now~ indicated by colors. Those regions %vhere 
the sky was unclouded, or where the cloudiness was less than one-half, 
are colored blue; thoae where the sky was entirely overcast, or the cloudi- 
i>ess exceeded one-half, but without rain or show, are colored brown. 
Those regions upon which snow is falling, are colored green; and those 
where rain ia felling, are colored yellow. Thus, nearly every important 
circumstance of a storm is presented to the eye at a single glance. All 
these particulars will be understood from the two accompanying charts, 
illustrating the progress of the storm of February 16, 1842. 

In both the storms of February, 1842, after they had acquired consider- 
able violence, there was a prevalent motion of the winds inward, with a 
tendency to circulate around the centre, in a direction contrary to the sun's 
motion. The motion of the wind, therefore, was neither wholly centrip- 
etal nor wholly rotary, but a combination of the two. As long as the 
wind was moderate, neither of these tendencies was clearly marked, and 
there were numerous perplexing anomalies, probaWy occasioned in many 
instances by the inequalities of the earth's surface. The storm of Febru- 
ary 16 travelled in one day 660' mites in a direction N. 53° E., making its 
velocity 23 miles per hour. The- storm of February 1-5 remained for 
two days nearly stationary, and then travelled N- 62* E. at the rate of 36 
miles per hour. On the whole, then, we may conclude that when storms' 
are violent, and there is a great depression of the barometer, the direction 
of the wind presents considerable regularity, being spirally inward towards 
the centre of the storm ; but when the winds are moderate, which is the case 
of most frequent occurrence, this tendency is very fully developed, and 
the subject demands more particular investigation. 

ill. I now proceed to inquire what encouragement there is to a further 
prosecution of meteorological researches. 

In all our investigations respecting natural phenomena we assume that 
the operations of nature are subject to laws, and that these laws are uni- 
form in their operation. A law of nature knows «o exceptions. There 
is no place for science except npon this basis. Are storms subject to laws, 
and are these laws invariable? Such a question may appear almost like 
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trifling, and yet many oxgae as it they had but feeble feitb in these prioci- 
pies. It is presumed that no philosopher will aeriously question them; but 
it may be said that these laws are so complex that they can never be dis- 
covered. What right have we to make euch an asaump^on ? Have not 
the laws of nature been actually discovered in many cases in which they 
appear equally complex? How long is it since comets were believed 
to rush through the planetary system in defiance of all law; or if subject 
to law, then a law of such complexity that all attempt to discover it seemed 
hopeless 1 Now, these laws appear so simple that we wondei they were 
not sooner discovered. All the laws of nature appear complex while they 
remain unknown; but when once discovered, we are surprised at their sim- 
plicily. Why should storms form an exception to this rule? Does the 
past history of meteorological investigations justify such a conclusicn ? 
Have our researches been rewarded with no success? Far otherwise. 
During the brief period that meteorology has been culdvated we have ar- 
rived at many important generalizations, which, if notentided to the name 
of laws of nature, afford the strongest assurance that such laws exist, and 
that we are on the eve of their discovery. We have discovered ihat the great 
storms of the United States travel nearly from west to east. No instance 
has yet been found in which a violent stonn in these latitudes has tiaveliad 
from east to west, although some great rain storms have remained nearly 
stationary for a day or two. Violent storms usually travel at the rate of 
about 25 miles per hour, although this velocity has been observed to rise 
as high as 40 miles. These storms are of various dimensions. While 
summer showers may cover an area of but a few miles, winter storms some- 
limes have 8 diameter of 1,000 miles and upwards. The duration of a 
storm at any place depends upon its extent, and upon the velocity of its 
progress. If the diameter of a storm is 500 miles, and its progress 25 
miles per hour, its duration at a place situated in the centre of the track 
will be 20 hours, and less for peaces out of the centre. Hence we may 
form some estimate of the superficial extent of a storm from its duration at 
any place. The direction of the wind is generally inward towards the 
area of rain, and in violent storms there is a tendency to rotation about a 
vertical axis. Over a rugged country there are so many obstacles to the 
wind's progress, that observations at the surface of the earth present a great 
many anomalies; but at sea there are no such obstacles, and the observa- 
tions of the wind exhibit a greater uniformity and simplicity. The ba- 
rometer falls under the first half of the storm, and rises as the storm re- 
cedes; the centre of the storm coinciding nearly with the greatest depres- 
sion of the barometer. The passage of this centre is marked by a sudden 
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change of wind to a poiDt of the compass nearly opposite to that from 
which it had previously been blowing. 

The preceding propositions are deductions from a large number of par- 
ticular cases which have been investigated. If any one of these proposi- 
tions requires some modification, the fact will be disclosed by a contin- 
nance of the same system of observations. This is a legitimate subject of 
investigation. Flirther observations will either prove or disprove these 
propositions. Some of them may require a little modification, although it 
is believed they are all substantially true. 

We are justified, then, in inferring that storms are subject to laws; that 
these laws are uniform in their operation, and that they may be discovered. 
We have already made important progress in this discovery, and we are 
persuaded that we have only to follow up the same methods of investiga- 
tion, and our labor will be rewarded with more brilliant discoveries. The 
results of such knowledge are too important lo be overlooked. When we 
have fully learned the laws of storms, we shall be able to predict them. 
This attainment is of the highest practical importance. If the navigator 
can anticipate the approach of a storm by 24 hours, this interval will be' 
quite sufficient to place him beyond the reach of its fury; and although 
the landsmaD coHld not remove his habitation from the approaching torna- 
do, he might withdraw his family and the most valuable of his effects to 
a place of security. 

When the magnetic telegraph is extended from New York to New Or- 
leans and St. Louis, it may be made subservient to the protecnon of our 
commerce, even in the present imperfect state of our knowledge of storms. 
The severe winter storms which desolate the AdanUc coast come from the 
valley of the Mississippi, and require about 24 hours lo travel from St. 
Louis to New York. The approach of a dangerous stonn might therelbre 
be telegraphed at New York hours before its arrival, while the sky was 
yet unclouded and the wind propitious, in season lo save a fleet of ships 
from putting lo sea, to be engulphed in the bottomless deep. The science 
of meteorology is already sufficiently advanced to render important service 
to commerce, if practical navigators would but heed the indications of the 
barometer, and make themselves familiar with the principles which obser- 
vation has established. 

It is, then, not without reason that we expect to be able to predict an ap- 
proaching storm, long enough in advance to render such knowledge of the 
highest importance; but it may admit of more serious question, whether 
we shall ever be able to predict the general character of a season with suffi- 
cient pmcision to be of any value to the fanner. But why should we des- 
pairofultimatelyattainingeven Ihisresult? Ifone season is ietnatkable£» 
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its cold, and another for its heat, is there noreason for it ? Ift th^^ not some 
cause acting upon a grand acale to bring about this result? Is there no 
cause which brin^ an excess of winds from the north, or an excess from 
the south — which brings an unusual amount of precipitation, or an extia- 
oidinary degree of cloudiness? And cannot this cause be discovered? 
This discovery may require the exercise of patience — it may require a 
long continued series of obierrations; but to assume that a principle can- 
BOt be discovered, is unphilosophical. This is a legitimate subject of in- 
vestigation, and it is a field in which the laborer cannot bil of reaping his 
reward. We only n%ed adequate observations — observations sufficiently 
precise, and upon a scale of proper extent. Weconclude, then, thalihere 
is the highest encouragement to the prosecution of meteorological inqui- 
ries — that by continuing our researches we may hope to arrive at general 
laws, and that a kaowledge of these laws cannot fail to contribute to the 
wealth and happiness of mankind. 

I proceed, therefore, to inquire — 

IT. Upon what |rfan the observations should be conducted to secure the 
object proposed. 

Violent winter storms appear most suitable for investigation, because 
they are of longer duration, and their featui?s are more strongly marked. 
The oscillation of the barometer affords the surest criterion for identifying 
a storm in its prepress from day to d&y; and these osciDatione are greatest 
in winter. 

' 1. How large an area should be covered by our observations, to enable 
us to investigate advantageously the phenomena of our winter storms? 

Our observations ought |dain)y to embrace the entire region of the 
storm, and even extend somewhat beyond its margin, for in no other way 
could we be sure that wo had found its limits. Now, the great stnims 
which are experienced between the parallels of 40 and 45 degrees are fre- 
quently felt as &r south as latitude 30°, and sometimes to 25°. South of 
this line, the oscillations of the barometer, except in a few rare instances, 
are quite small; and it is probable that the limiting parallel of the trade 
winds forms a dividing line between the ordinary storms of the torrid and 
temperate zones. We should therefore extend our system of observations 
to the Boathem margin of the United Stales. The northern limit of our 
ordinary winter storms remains unknown. lu.the storm of December 21 , 
1636, the oscillation of the barometer increased uninterruptedly with the ' 
latitude as for as the moat northerly station, Q.uebec. Only the southern 
half of the stoiui was included within the United Slates. This storm was 
probably experienced as &r northward as to the northern shore of Hudson's j 
bay. We should theiefoie extend our system of observationB to the north- 
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em maigin of the United States; and to render our system complete, re- 
quires the co-operation of the British government to extend the observa- 
tions to the entire region of Hudson's bay. 

If we merely wished to embrace in our observations the area of a storm 
for asingle<hour, then the interval between the Mississippi and the Atlan- 
tic would ordinarily be sufficient. But we could not thus expect to dis- 
cover the origin of a storm. We must trace it in its progress from itsaaor 
mencemeat to its greatest violence, and thence to its decline. By observing 
tmrier what circumatances it takes its rise, we may hope to be able to dis- 
cover the cause of its activity. We should thereibre aim to trace every 
storm from its origin to its close. At the ordinary rate of progress a great 
storm would travel from the Rocky mountains (o the Atlantic in two days. 
What influence this range of mouDtaios may have upon our storms is un- 
known, except from conjecture. We cannot suppose that a storm could 
travel from the Pacific to the Atlantic withont experiencing some modifi- 
cation in pasung over a range of mountains rising into the region of per- 
petual snow. What this modification is, can be determined by corres- 
ponding observations on both sides of the mountain. I therefore conclude 
that it is important to embrace in oar system of observations the entire 
continent from the Pacific to the Atlantic, and from the gulf of Mexico to 
the northern shore of Hudson's bay. 

2. At what distance fmm each other should stations of observation be 



If we were investigating the phenomena of a summer shower, it would 
be indispensable to have stations at very short distances from each other; 
but in winter storms this is less important. I consider it, however, desira- 
ble to have stations at intervals of fifty miles from each odier, and such 
might probably be obtained in ^e more thickly settled parts of the United 
States. In other parts of the country this would be impracticable; but I 
would strive to obtain at least one station for every hundred miles square. 
At this rate we should need about three hundred observers for the United 
States. It is not doubted that this number might be obtained; indeed, we 
have well nigh this numberalready, but, unfortunat^y, they are very ime- 
qually scattered over the country. 

3. Wliat materials have we to depend upon, and what is wanting to 
complete the plan of one observer toevery hundred miles square? 

We have thf government obeervations at the military posts, now 5T in 
number. We have observations from 41 academies in the Stale of New 
York, and 25 stations in Pennsylvania. Then we have boromotnc obser- 
vations from about 40 other individuals- scattered promiscuously over the 
country; aod thermomeCric obserralioos from about m others. Th«e ist 
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besides, a lai^e number of those who have meteorological instrumented 
which they occasionally consult, but do not feel sufficient interest in the 
subject to keep a systematic journal. If a grand meteorological effort were 
made, with a prospect of yielding important results, probably most of 
those persons might be pressed temporarily into the service. New Eng- 
land is pretty well manned with observers, except in the northern part^ 
where three or four more are greatly needed. Probably, if instruments could 
be furnished without expense, volunteers might befound to make the obser- 
vations. New York and Pennsylvania are fully organized ;but throughout 
the remainder of thf United Stales the stations are few and scattered. 
Excluding Oregon and the Indian territory, the lemaining States embrace 
about a millitm and a half square miles, and at our lowest estimate would 
require about 150 observers. We have 50 observers already in the field, 
leaving 100 to be provided for. How is this deficiency to be supplied 7 
If OUT government would direct meteorological observations to be made at 
the principal light-houses along oui coast and the chain of the great lakes, 
it would leave only the interior of the country to, be provided for; and if 
instruments could be furnished without expense, volunteers might proba- 
bly be found to take the observations at most of the remaining stations. 

To extend this system of observations fUrthei westward must be attend- 
ed with serious difficulties. We already have registers kept at most of the 
milit^y posts in the Indian country; and as new posts are established, it 
is presumed that the government will direct them to be improved for obser- 
vations. We may thus hope ere long to obtain a line of stations reaching 
to the mouth of the Columbia river; and as settlements extend, observa- 
tions will multiply on the other side of the Rocky mountains. On the 
whole, then, it is believed we might occupy the whole United States from 
its northern to its southern border, and from the Atlantic to the Indian 
territory, beyond the Mississippi, with an army of meteorologists sufficiently 
numerous to enable us to investigate advantageously the phenomena of our 
great storms,, provided instromenla could be furnished gratuitously for about 
lOl) stations;, and, moreover, we might probably have a line of observers 
at unequal intervals, reaching even to the Pacific ocean. The expense of 
100 sets of meteorological instrimienis may be estimated at $3,000. 

It is believed thai the. Smithsonian Institution might undertake to furnish 
these instruments ajid ocganize a grand system of meteoiotogical observa- 
tions upon this continent,, in peclect harmony with the v\ews of James 
Smithson. Mr. Smithson bequeathed his property, in trust, to this coun- 
try, /or the i?uTease and diffusion of knoiDledge among men. It is believed 
that by carrying out the plan uow suggested, knowledge would be in- 
creased and diffused, and it would be thai kind of knowledge which 
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votild contribate to the comfbrt and hapjnness of society, as much as 
perhaps any other which can be named. 

4. Specific plan of operadons proposed. 

The foUoving is proposed for the coDsideration of the Regents of the 
Smithsonian Institution, as the outline of a grand meteorological cam- 
paign. 

Let a meteoiotogical department of the institution be organized, under 
the directionof the Secretarj', with a suitable assistant. Let a united effort 
be made to secure for a limited period, and to the greatest possible extent, 
the cooperation of the general government, the several State governments, 
scientific societies, and the friends ofscience throughout the country. Let 
the general government be requested to give the greatest possible exten- 
sion to their system of observations at the military posts, and to authorize 
similar obs^vations to be made at certain lighthouses, so (at as may be 
necessary to complete a line of stations at intervals of 100 miles along the 
whole extent of our coast, and the chain of the northern lakes. Let the 
regents of the University of the State of New Yoilc be requested to reor- 
ganize the system of observations in that State, by furnishing barometers 
to about 20 of their academies, and directing the observations to be report- 
ed r^;ularly to Washington. Let the committee having charge of the 
observations in Pennsylvania be requested to adopt the same plan of ob- 
servations which shall be agreed upon lor the other State8,and report regu- 
larly to Washington. Let application be made to the legislatures of each 
of the other States, inviting them to co-operate in this noble scheme, 
by emulating the examples of New York and Pennsylvania. Let the 
scientific societies throughout the United States be appealed to, to assist in 
organizing an efficient corps of observeis, each in its appiopriate sphere; 
and let indaridual Observers throughout the country be requested to unite 
their efforts in one uniform and systematic pian of operations. Let them 
be requested to report their equipment of instruments, and state whether 
they will undertake to provide whatever may be wanting, at theii own ex- 
pense. Let then the entire countiy be divided into sections not exceed- 
ing 100 miles square; and in each section not already provided for, let an 
observer be sought out, who shall volunteer to make the observations if 
instruments are furnished him. Let then the Smithsonian Institution 
assume the burden of furnishing the necessary instalments to those who 
are unable to do it themselves. It is estimated that the sum required for 
this purpose would not exceed three thousand dollars. Let a form of ob- 
servations be provided, and instnictims to all the observers, who shall re- 
port at least quarteriy to the Secretary at Washington. Let it he the duty 
of the meteorologist to take chai^ of the observations, to discuss and ana- 
lyze them, and endeavor to deduce from them the laws of storms. Let , 
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these- inrestigatioDS be published, in as much detail as may be thought de- 
manded by the claims of science, and let a copy of whatever may be pub- 
lished be forwarded to each observer, in order that he may be stimulated 
in his work by finding that his labor ia not wholly in vain. 

Finally, to give to this system its greatest efficiency, the co operation of 
the British government and of the Hudson's Bay Company is absohitely 
indispensable. The greater part of our severe storms extend fer beyond 
the limits of the United States on the north. Observations confined to the 
United States will therefore seldom give us the entire area of a storm, and 
frequently only half of it. The remaining lialf must then be supplied by 
conjecture. This would leave all our investigations in an unfinished and 
unsatisfactory state. We want a line of stations through Canada, along 
the shores of Hudson's bay, to the &itheKt outpost of civilization. At 
every government station a meteorolt^cal journal might doubtless be kept; 
and it is confidently believed that if the Smithsonian Institution would 
embark in earnest in a grand meteorological crusade, the British govern- 
ment would cheerfully contribute its efficient co-operation. 

A system of observations like that here contemplated, if fairtifully pros- 
ecuted for one year, would well nigh exhaust the Milyect. The storms of 
each year are probably but a repetition of those of the preceding. Never- 
theless, it would be unsafe to calculate upon concluding the war after a 
single year's campaign. Experience in similar cases has shown that it 
requires considerable time to organize so large a plan of operations, and 
the system would not, probably, attain its greatest efficiency the first year. 
It would be unwise, therefore, to calculate upon a less period of operations 
than three years. But it is believed that in this period, results would 
be developed which would more than repay all the expense of time and 
money incurred; while, upon the existing scale of operations, fhe progress 
of discovery must be slow and uncertain. In order to enable ns to inves- 
tigate advantageously the phenomena of a single storm, we must have 
simultaneous observations from a vast number of stations. Observations 
from a few stations, though continued to the end of time, will not accom- 
plish the same object. How, then, can the Regents of the Smithsonian 
Institution more fitithfully carry out the views of its benevolent founder, 
than by vigorously prosecuting these researches to their completion? How 
can they contribute more directly and powerfully to the prosperity of our 
commerce; and, through commerce, add to the wealth and happiness of 
the whole coimtry? 

I remain, very respectfully, your obedient servant, 

ELIAS LOOMIS. 

Joseph Henry, LL. D., 

Secretary Smithaoniaa btatitution. 
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APPENDIX No. 3. 



Extract from a commtimcaiion fratn Professor Espy on ike subject of 
Meteorology. 

My dear sir; I am much pleased to learn iixim your letter that thw Re- 
gents of the Smithsonian Institution wouLd probably make an appropria- 
tion for the purpose of establishing a series of observations " to solve, if 
possible, the problem of American storms." I ssa of opinion that no sub- 
ject of science is more worthy of the attention of the institution; and in 
answer to your request that I should furnish you with suggestions on the 
subject, I refer you, in the first place, to my work entitled " Philosophy 
of Storms," from page 77 to page 172, for a full development of the plan 
adopted twelve years ago of investigating the phases of storms, by the joint 
committee of the American Philosophical Society and the Franklin Insti> 
tute, of the State of Pennsylvania. 

The plan then suggested, and in part carried out, was adopted in the 
investigation of the phases of storms during the five years in which I was 
in the service of the government. In my " circular to the friends of 
science," in which 1 invited all persons in the United States keeping 
journals of the weather to send them to the office of the Surgeon General, 
Washington, I announced my intention to lay down on skeletoa maps of 
the United States, by appropriate symbols, all the most important phases 
of great storms which might come within the range of out simultaneous 
observations ; and thus it was hoped we should be able to determine the 
shape and size of all storms; whether they are round or oblong; and if ob- 
long, whether they, move aideforemoat or endforemost, or obliquely; and to 
ascertain their velocUy and direction in all the different seasons of the 
year; the course of the wind in and beyond the borders of the storm; the 
fiuctuaiUin of the barometer and change of temperature which generally 
accompany storms, and the extent to which their influence is felt beyond 
their borders. 

Having obtained observations from a wide extended correspondence, I 
laid down the phases of the storms on maps, as presented in my first re- 
port, and I have continued the same [dan in my second report, now ready 
to be printed. In the investigation of the materials of the second report, 
comfuiising the observations of three years and three-quarters, I have dis- 
covered no feels contradictory to the generalisations deduced from the 
winter storms of three months embraced in the second report. I consider 
it of the highest interest, by an extended series of observations, which I 
hope the Smithsonian Institution will cause to be made over a much wider 
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territory than my observation embraced, to verify, or, if necessary, modily 
these generalizations, and also to investigate the laws of summer storms, 
which I fear cannot be done without much more niimeioue cA>servei8 than 
I was able to procure.* 

The elements of the theory I have given you are the same as those pre- 
sented in my work on storms; and though 1 have demonstrated them ap- 
proximately, and have no doubt of their general accuracy, yet I am con- 
vinced that nothing will establish the truth on this subject in such a man- 
ner as lo carry conviction to every mind but a series of wide extended 
simultaneous observations, continued for a long time, by numerous observ- 
ers. Such a series I hope is now about to be made. 

It would be inappropriate to extend this communication to a greater 
length; but 1 will explain to you at another time some experiments con- 
nected with meteorology, which I msh to see perfonned, on the electricity 
of steam, and on the specific caloric of atmospheric air and other gases, 
with the aid of my nephelescope, and on the law of cooling of air in great 
expansions of air bydiminished pressure. 

I renuun, very respectfully, yours, &c., 

JAMES P. ESPY. 

Prof. J. Henry, 

Secretary SmUhsonian Institvtwn. 

•The general iiatione nnd theory of Mr. Espy are giren b the preceding report «f Fraresittr 
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